Introduction
Soccer is one of the most popular sports in the world, and has been played in many countries of the world, including South Africa, for more than 100 years. 1 Currently there are 208 member associations of FIFA. 1 The popularity of soccer in South Africa is seen in the township streets, where it is commonly played by boys. However, more recently girls can also be seen playing soccer in the streets. Although there has been organised soccer for young players over a decade, with leagues being played annually, the emphasis has mainly been on male players.
As the number of females participating in sports has increased, so has the necessity to understand the effect of female growth and development on participation, athletic ability and injury patterns. [2] [3] [4] However, there are limited data on female soccer players, as most studies on soccer concentrate on male soccer players. [5] [6] [7] Although participation in youth soccer for girls has started to increase in the past few years in South Africa, no studies have been published to determine the profile of injuries in adolescent girls. Because of the limited information on injuries in female soccer players, it cannot be stated whether or not characteristics and causes of injuries are similar or vary substantially from those previously reported for male players. 6 As a contribution to learning more about injuries associated with female soccer players, this study was conducted to establish the prevalence and injury profile of lower extremity injuries in female high school soccer players.
Methodology
This study was conducted using a retrospective descriptive questionnaire-based design. Out of 42 high schools from Johannesburg east district recruited to participate, only 13 schools had female soccer teams. Data were collected during the schools' soccer season from May to August 2006. This included information from the 2005 season. Permission to conduct the study was granted by the Human Research Ethics Committee from the University of the Witwatersrand, Gauteng Department of Education and schools that participated in the study. Informed consent and assent was signed by parents/guardians and participants before the questionnaires were administered. The questionnaire was developed and piloted for validity; it included point and 1-year prevalence, profile of injuries, 8 player position, age, use of equipment, frequency of play, and training duration. The questionnaires were distributed by the researcher during training sessions and collected again immediately after the training session. orIgInal research arTIcle common lower extremity injuries in female high school soccer players in Johannesburg east district abstract objectives. Soccer is one of the sports in South Africa which has seen an increase in the participation of youth and adult female players. The aim of this study was to determine point and 1-year prevalence, profile of injuries that affect female soccer players, associations between injuries and player position, age, use of equipment, frequency of play, and training duration.
Methods.
A retrospective questionnaire-based descriptive survey of 103 first team high school female soccer players in the Johannesburg east district was conducted.
results. The 1-year prevalence for the participants who reported injuries was 46% (N=47) and the point prevalence was 33% (N=34). From these, a total of 78 and 42 injuries for the 1-year and point prevalence respectively were reported. An extended duration of skills (p=0.0001) and fitness (p=0.02) training in this population reduced the likelihood of incurring an injury. The older the participants, the more chance there was of sustaining injuries (p=0.01). The participants who wore shin guards were less prone to shin/leg injuries (p=0.01), the relative odds being 0.35. The midfielders had more foot and toe injuries than the other players (p=0.05). Starting age (p=0.78), frequency of play (p=0.83), wearing of shoes (p=0.54) and stretching had no influence on injury. The knee and ankle were the main locations of injury, with defenders and midfielders mostly being injured.
conclusion.
A decrease in the duration of training for both skills and fitness and not wearing shin guards are risk factors for injury in female soccer players in high school. The profile of injuries and the risk factors determined from this study do not differ from the studies done in male adolescent and adult soccer players. Several statistical procedures were used in the analysis, namely Fischer's exact test, student t-test and logistic regression. To find associations between pairs of categorical variables Fischer's exact test was used. The student's t-test was used to test for differences between two groups of Gaussian numerical variables. Univariate as well as multivariate regressions were done using a logistic regression. These calculations were done to find association between the factors (age, location of injuries, and frequency of play, training duration, stretching and use of soccer boots and shin guards (equipment) with the dichotomous response variable. Statistical significance was accepted at the 5% level of significance.
results

Demographic data
Nine schools participated in the study as the other four schools that offered girls' soccer were not currently active in soccer during the study. The schools had 11 players and 4 reserve players (N=135) in the first team and those with signed consent were given questionnaires (N=103). The sample size of 103 represents 76% of the total sample.
The average age of the participants was 16.1±1.4 years and they started playing soccer when they were 12.1±2.7 years old. The distribution of player position was as follows: goalkeeper (8%), defenders (41%), midfielder (33%) and strikers (18%). The equipment used by the players is illustrated in Table I. In this study, the participants (77%) played one match per week whereas the training was mainly twice a week. During training 91% of the participants did skills training and 96% did fitness training. The duration of training was on average 45 -60 minutes.
Injuries
The operational definition for injury used in this study was, as defined by Fuller et al., 8 as 'any physical complaint sustained by a player that results from a football match or football training, irrespective of the need for medical attention or time-loss from football activities'.
Prevalence is the measure of injuries in a population at a given point in time (point prevalence) and can also be measured over a period of time (period prevalence). 9 The 1-year (2005) prevalence of participants injured was 46% (N=47) and the point (2006) prevalence of participants injured was 33% (N=34).
location of injuries
Seventy-eight injuries were reported for 1-year prevalence and point prevalence reported 42 injuries. The participants reported more than one injury. Of all the reported injuries the knee and ankle were the most injured areas (Table II) .
associations of injuries of various factors and injury
Association between age and injury
For the point prevalence, current age was associated with injury (p=0.01), meaning that the older the player the more likely they were to be injured. There was no association between the age of starting to play soccer and injury for point prevalence. 
Association between duration of training and injury
More injuries were reported as the duration of skills training increased (for 1-year prevalence), but this was not a significant association (p=0.06). The point prevalence of injuries was highest when players did skills training for 45 minutes (p=0.0001) and fitness training for 90 minutes (p=0.02). Players who trained for 30 minutes or less did not report any injuries (Table III) .
Association between location of injuries and player position
There was no association between player position and location of injury for the 1-year prevalence; however there was an association in point prevalence results where the midfielders had 67% toe and foot injuries and were most likely to incur foot and toe injuries (p=0.05) compared with other positions (Table IV) .
Extrinsic risk factors associated with injuries
Tables V and VI summarise the risk factors associated with injury for point and 1-year prevalence. The odds ratios (OR) in the tables illustrate the protectiveness of the different variables against injury. The results (Table V) show that shin guards were associated with a reduced the risk of having an injury (OR=0.35) (p=0.01).
The age of the players was associated with injury, with older players having a greater chance of being injured (OR=0.64) (p=0.01). The duration of fitness training reduced the risk of injury if fitness training was more than 45 minutes (OR=0.51) (p=0.02) (Table VI) .
Discussion
Although studies 5-7,10-12 have been done mainly in male adolescent soccer players, the results are similar to the results of this study. This study reports the number of injuries as being between 38% and 46%. This is however lower than the rate of injury in the adult professional female soccer players, which ranges from 55% to 70%. 13, 14 The difference between adolescent and adult female studies may be attributable to the level of exposure, where the professional players have an increased number of training sessions per 1 000 hours and up to two matches per week which are of a longer duration (90 minutes). In this study, training and matches were played mainly once a week and the duration of matches was 60 minutes. The presence of more knee and ankle injuries may be attributed to the skill of cutting, jumping and landing, which is different in girls. When comparing adolescent females and males during unanticipated cutting manoeuvres, females had a greater abduction of the knee; this in turn increases the genu valgus, which may be a risk factor for knee injuries, specifically the anterior cruciate ligament. 15 The ankle is the main point of contact during soccer matches and training, therefore it is most likely to incur more injuries. The higher number of knee and ankle injuries in this study is consistent with a number of prospective studies where the knee was the most commonly injured area followed by ankle injuries in a female population. 4, 12, 14, 17 The exposure level in this study also contributed to the higher rate of minor injuries which were reported. Other studies on high school soccer players 11, 12 also report that there are more minor injuries associated with exposure level. Foul play may contribute to incidence of severe injuries because of poor application of the rules of the game and poor refereeing. In addition, severe injuries may occur as a result of poor pitch surfaces. 2 No injuries were reported for the shorter (30 minutes or less) duration of skills and fitness training in this study and most injuries occurred after skills training for 45 minutes. Thereafter there was a downward trend in the number of injuries as the duration of skills training increased (Table III) . Although there was statistical significance in the duration of fitness training (p=0.02) and injury, it was difficult to determine the mechanism of injury. It may be speculated that as skill and fitness improves so does the confidence of players in handling opponents during matches. The decrease in the number of injuries as the duration of skills training increases in this study is in contrast with the study on male players, 10 where there was an increase in the number of injuries in players with low skill level.
The defenders (41%) and midfielders (33%) were the players most commonly injured in this study. This can be understood because soccer is more robust in midfield and strength of the lower limbs is required to win the ball. The defenders put their lower extremities 'on the line' when defending a ball, hence they are most likely to be injured. The midfielders were found to be more likely to incur foot and toe injuries (p=0.05) compared with other positions. Tackling and running during matches for players in the midfield positions could be associated with injuries. Although other studies report that defenders and midfielders are injured more in relation to other positions of play, 7,10,19 the location of injuries was not related to player position.
In this study there was a small number of leg or shin injuries (9%) for 1-year prevalence (Table II) , but the results show that wearing shin guards (Table V) reduces the risk of shin injuries (p=0.01). The likelihood of reducing an injury by wearing skin guards in this study (Table V) was 65% (OR=0.35). Contact with another player may be the cause of acute shin injuries rather than overuse injuries. Lilley et al. 18 reported ankle injuries to be 24% followed by shin injuries at 18% as being the highest percentage of injuries in their retrospective study of an adolescent soccer population, but it was not clear whether the participants were wearing shin guards or not. Therefore it is not possible to compare the two studies. However, not wearing shin guards has been shown to have a direct link to leg injuries. 10 In conclusion the results of this study show that injuries occur mainly to the knee and ankle, but factors contributing to the injuries need to be investigated further. The 1-year and point prevalence data in this study were within the ranges reported in other similar studies. This study showed an association between various risk factors (shin guards, current age, and duration of fitness training) and injury. However, these results need to be viewed with caution because of the small sample size. The practical applications of these data are that training on proper skills and fitness programmes for school coaches or educators should be implemented to reduce the number of injuries. Furthermore, it may be recommended that shin guards should be worn to reduce the risk of leg injuries.
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